Figure 1. Alignment of 6-4 xPHOTOLYASE, xCRY1, and xCRY2b
The alignment was generated by ClustalW algorithm (MacVector; Oxford Molecular). The dark gray areas refer to identical amino acids, and the light gray areas refer to similar amino acids. The white triangles indicate the positions of the xCRY1 C-terminal truncations (xCRY1Q490*, xCRY1N506*, xCRY1E550*, xCRY1E603*). The black diamonds indicate the positions of the xCRY2b terminal truncations (xCRY2bQ494*, xCRY2bG510*, xCRY2bK531*, xCRY2bR557). The dotted line indicates xCRY1 putative NLS. The solid line indicates xCRY2b putative NLS. Accession numbers for cryptochrome are as follows: xCRY1 (AY049033) and xCRY2b (AY049035). Refer to [11] for xPHOTOLYASE. Truncations were generated with the Quick-change Mutagenesis PCR kit (Stratagene). the C terminus (xCRY1-Q490* and N506* and xCRY2b-1, solid line). The region contributing to xCRY1's function (between amino acids 550 and 603) does not contain a Q494* and G510*) showed a severe deficiency in function (Figures 2A and 2B ): in these mutants, the xCRYs' recognizable consensus NLS, although it does contain some basic amino acids (Figure 1, dotted line) . Thereability to suppress xCLOCK/xBMAL1 activation was almost totally abolished. Introduction of a STOP codon fore, we hypothesized that these regions might be responsible for protein nuclear localization, and we examat amino acids E550 for xCRY1 and K531 for xCRY2b also resulted in loss of function, although for xCRY2b ined the localization of the transfected xCRY proteins within Cos-7 cells by immunocytochemistry (Figures 3A the effect was less severe. Deficiency in repression by xCRY2b-K531* is seen at both saturating and subsaturand 3B, see Table S1 in the Supplemental Data). Similar levels of staining were seen with all constructs, again ating doses ( Figure S2 ). Mutations at the last position (xCRY1-E603* and xCRY2b-R557*) show almost wildsuggesting that the deficits in repression are not due to drastically lower protein levels in the mutants. However, type repression. Therefore, the key region contributing to xCRYs' function lies between amino acids 550 and the localization of the truncation mutants varied. As expected, wild-type xCRYs showed predominantly nuclear 603 for xCRY1 and 510 and 557 for xCRY2b. Western blot analysis shows that the mutants and wild-type localization. xCRYs mutated in each of the first three positions (xCRY1-Q490*, xCRY1-N506*, xCRY1-E550*; xCRY1 are expressed at comparable amounts, indicating that the defective repression in the mutants with the xCRY2b-Q494*, xCRY2b-G510*, xCRY2b-K531*), which were defective in repressive activity, all localized premost severe deletions is not due to lack of expression ( Figure expected for a DNA repair enzyme ( Figures 3A and 3B) . itself, which is still intact when the nuclear localization is rescued. This demonstrates that the repressive doThe predominant cytosolic accumulation of xCRY2b-K531* was unexpected, given that some repressive acmain is not localized to the C terminus of the protein. This is consistent with our previous results that sugtivity is still present. This might be due to the fact that undetectable levels of this protein are present in the gested that the core region of CRY is important for its repressive function, since changes in single key amino nucleus, leaving a low level of xCRY2b-K531* repressive activity.
acid residues within the core can prevent repression, even when the C terminus is still intact [10] . Since the To test whether the defect in nuclear localization is responsible for the loss of repressive function, we core region of the CRYs and PHOTOLYASE proteins is so conserved, focusing on the few differences between cloned the truncated xCRY1 and xCRY2b mutants into a vector containing an in-frame heterologous NLS the two sequences might lead to the understanding of the molecular mechanism involved in the CRYs' repres-(PPKKKRKVEGEF) [17] at the N terminus of the xCRYs and tested each in Cos-7 cells. Results from these exsive ability. Our results show that the C-terminal domains of the periments show that all mutants containing the heterologous NLS localize to the nucleus ( Figure 4A , Table S2 xCRYs are necessary for nuclear localization, but it is still unclear if this is achieved via importin binding to an in the Supplemental Data). In addition, localization to the nucleus renders all constructs fully capable of supauthentic NLS within the C-terminal domain or via a more indirect mechanism. During the negative arm of pressing xCLOCK/xBMAL1 activation ( Figure 4B ). Rescue of the repressive phenotype by the mutants with the feedback loop, mCRY is part of a multimeric complex bound to DNA, which includes mCLOCK/mBMAL1 and added NLS occurs over a range of doses, indicating that this is not an artifact of saturating amounts (Figure  mPERIOD (mPER) [18] . CKI epsilon, a serine/threonine kinase, is also part of this complex, phosphorylating S4 in the Supplemental Data).
Deletion of the C terminus blocks the CRYs' represmCRYs [19] . mCRYs bind to mPER/CKI epsilon complexes in the cytoplasm [18, 20] and are necessary for sive activity because the proteins are unable to localize to the nucleus. It does not impair the repressive activity the nuclear accumulation of mPERs [18] . Our experi- Table S2 . Experiments were carried out as described in Figure 3. (B) Transient transfection assay of the xCRY1 and xCRY2b constructs with added NLS. Experiments were carried out as described in Figure  2 . ANOVA with Tukey-Kramer posthoc test comparing wild-type xCRY1 with mutant xCRY1 with added NLS and wild-type xCRY2b with mutant xCRY2b with added NLS. "ns" indicates "not significant."
